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R-is S0(CH 2 ) n0| or C(CH 2 )n' C, 



n=2~5, n'=l~4 
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O (57) Abstract: The present invention relates to use of bis-acid(5-androsten-17-one-3P-hydroxyl) (I) diesters for manufacture of 
q pharmaceuticals for treatment of arrhythmia, myocardial ischemia, brain ischemia, hypoimmunity, osteoporosis and renal 
2£ failure. 
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^I^R'^|o(CH 2 )no| CCC^n!- nf2~5, n*=l~4 
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mm* 

10 &3gi#-£, 1990 ^t^fc, ^®^AP^ 5 F*&^3.32%6tl3t^it-fe, 1994 

^/&, £S 60 ^UUi^An&i&B&gJ 1. 1 fc, ^t&AP-OT 9.5% 0 

2001 ^, ^ga^ mm, mm^xomM, m^^^mm® 
mmnm^m^m^o mat, mm^mmmm^ui^^mm^m^, 

m* mat, m^^-nM^^n^^mm^^nm^mn^m 
20 msfom- 

*&wmn&}mt%$k&-M (5- Mmm-i7-m-3 & -m&m 

'^r^SiSL^tt^^l?^!^ Waffle 

(5- ^^^-17-11-33-^) -Mi^^iW^^^: 

25 1 ffi * ( ^Tf§I 3»5^ I ) - 




WO 03/002124 PCT/CN02/00364 



| j> • 0 0 

^I^R'^J S0(CH 2 )n0S J& C(CH 2 )n'S. n=2-5, n'=l-4 



«-l7-H-3P4S*)— Eif (BIT«»*^ IA ^ffc^), JMfrRT&SZ.— 0 

-mm (5-^^^-17-^-3 phs*) — M'-gz ^m(5- 

11-3 0-?^)-^, ^T-^Zl^m (5-^1^^-17-11-3 P-ISS) -SI, 
-0-^(5- *|^^-17-l|-3P-^)-il; ^-^^-^(5-^1^^-17- 

^-17-11-3 ~m, i&T~n(5-mmm-i7-m-3v-^)=.m, 
-M(5-m®m-i7-m-3v-?£m)-m, j^b-mcs- $=^-17-11-30-^ 

(5£n). 
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*7**J 0.01-1000 ^A^^fi^^ 0.1-500 ^ , *tt/8*!l*fc 0.3-300 

^^BJ^^J^ IA £ft*4fcRTA 54dffi#-l7-W-3 ni)^^Z,- 
15 I^-fPH*. AnA-|g^[-«»(g&&)Z.(S^ T> x£)^](5£ IV), #*g$f 



R-OS0 3 Na ( ^ In) 

+ • 

20 XCCH 2 >„X (^jVjJ 

\ 

(C 4 H,) <NBr I H 2 0 

ROS0 3 (CHA0S03 R (it IA) 



25 X=I m Br, n=2~5, R=C 19 H 27 0, ^ IV 4 s n I <f ft n *1 |H . 
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2R—OH 
XCO (CH 2 ) n .OCX 

i no°c, £g# 



VI) 



R— 0— C(CH 2 )n'C— 0— R +2HX 
R= C 19 H 27 0 , n'=l~4, X=Ci, Br 



C5UB) 



fW#*« 1: W&L 3.68g 5-*tg|»-17-S-3»-W^fl&#T- 50ml Z>—B 
— JPA 1.5g 1, 2-—fllZi£LK. 1.6g HiET**fti^ 20 ml 7*, 60 

ffl*jjis, wffl^ETKitwft^. mmmm, mm 6.i g mm^-z^-m-m 

is K(5-itgi»-i7-ii-3 e -J3»z:». 

#*HWJS 1, 3--flra*Wfc I f 4--«IT«U 1.5-Zl«jft»«#±i6aS?« 1 
+ fit! 1,2--^^^, JB9*Jg#S!IW^4feBp^A^-#-?«tt(5-lftffi«-17- 
K-3 B -|g*)-ft^T=i?-?fc&(54££#-17-II-3 B IB I$c /£-S?Zl 

«»(5-*Sg|#-17-il-3 B 45»)^»- 

20 ffl&mm 2: mm 5oo g 3 b -mm s-mmm-v-ntt 1000ml raa^efi 
mm*, mimA somi T-@st*c, iio°ct»,&j&, tlc mk&mm#ftj& 

ifc^#ffl n a n , met h ftjgwana; n &g-4fei*i! a 4oo go 

25 WJ*B»S W^WW^jSO^W— »(5-ltffi#-17-»-3 B 45*)— ft. Bri(5- 

^^^#-17-111-3 b 4eai)-ft5ftxaz:tt(5-«iffi«.i7-ii-3 b -»*)-ft. 

o 
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jZlit-kyO (8*+, 5£lA#S, n=2,3,4,5? 5£lB^, n'=l,2,3,4) 

&rmtt®^mj*W£mmmt%*>b&&, st^ai*: 19970101, 

19970102, 19970103, 19970104, 19970105, 19970106, 19970107, 19970108o 
5 $9*3)40: NIH3K<hR, E&r3ktfE^&3fc*'l>fi#. Jtfc-tl997A029o 

2.1 *Wf&^««*J6tt*tt5felft; 

&##J^NIH^<hR, #S20±2g, 20 A. H*t#*. 0. 5% 

10 HfSlfifiE^ 20mg/ml ;i;*?$C, X* <|n R — ifc* W5«4Sf*ff * 

o.8mi/2o g fan, mmmm-tji, MmfSMMt. %&ytm, ttmzttzm 
m^mmmmm^m^mwm±, yftm\&& ld soo 
7&mmm'bm 20 r, mm&¥, * 24 3 i 

ffc^S^(20mg/ml), ^&0.5mg/20g#g, ^J*ii 1. 5g/kg SB 

is g 7 ^, jtmnih*RaAtt*lttttrt. *RiWr«t. %JSWIfi». *5li6 

2. 2 ttjK^Mtt^5M4bfttt«ttami 

ifc^JUNIH^/JsR, #M20±2g, 20K, 
&¥£*F*£jR4ABril 20mg/ml ft&jg, IM^«?Lfti»Al(Baa#«flia« 

•20 mmmit, *n*e, xj^r— »:iftett#5B«» i.omi/2o g #m, i^mn 7 
&m&mm ma M'bm 40 r, #s2o±2g, jb»&^, ^24/>b**ip» 

4^Bt^^(20mg/ml), 0. 5ml/20g #1, ^6#U jtfcM^JSH* 7 ^ 
25 «s»fflih<h R £ 

1. /Mf?cli^ I ik-&WMj:MgiM&7F'bT o.5X3x20x 

50=1. 5g/kg, ffi^T 70kg J&*fMJB4(50ing) #J 232. 7 flf (0. 5 

X3X20X387.9-r-50)o &ML*m&*^&&Wfc&Jmmmitom, <hR«§& 

2. *Rtt*NfrW I tt^'tt^WMfc^'J^ 3g/kg #g(=0. 5X20X 
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6x50mg) o ftm*m&A&&i&g&w&jzmmmm, ^m^^m, ^& 
teMg,^ i ik&yutt'bMmjcM&m, mm^ 70kg ^xm^mm 

(lOmg) &) 2327 -fg (0. 5 X 6 X 20 X 387. 9-r- 100) „ 

s 3. E&jfcbRr£n, i it^m^m^mit^o 

n~m. (5-^^^-17*3 c^it-^ o, mr~m (5- 

10 H^^-17-ffi-3P-^)-l§ (ft-fflSl^ D), ^ (5-^^-17-13-3 

(ft^SI^E), jsEB-^ (5-^^^-17-H-3 <>ft 

m-m-mw (5-mmm-i7-m-3 $ -%tm)-m m^ik^m h), r-m-m 

15 -17-H-3 e (ft-^flS-fr^f J); ttJBW 

0.5%CMC-Na Ej&#ffll$&K$fc#; *K,#if^l|(Prasterone, Pras), J&lftSE 
(Amiodarin, Amio) Sanofi&Winthrop ^/"ttlnn; 4^^(Aconitine, Aco)^IPiE 
@(Ouabain, Oua)Jl Merck ^rtBp n n; ^¥«^SHft(CMC-Na), r^HM 

20 NM^R, r*#E#*lft^+^it«, glfc^ritefetiE^i 97A018. 

SD*R, r**E^sfel&tb*l4»H>lft«, £lfc5&4&-£*lHiE-t: 97A017- 
ifffi^e^fc, E^ 26-97043 -t, r^#m7*rU^i^M^^#5i^ 

ms-302 ^mw^mm^^frffij^m (.rtm^uh wz-sod sums 

K tf4£tt«:8bfcR<frtt&*ffll$« 

SD*H, #S 218. 3+20. Og, Jftjeait^feffi 1. 2gAg Jft» , W 

MS302 ^1ft|||f-^TBft^«f3Ktta«JKLtt*TB* II #R<fr4S (ECG)» 
30 m&mm 0. 5%CMC-Na ^ lOrain, &4WJtifitf , 2. 5y g/min 
JBcffiftAco, 4J»*jTBfJ:tfJ5RS[ttW (ventricular premature beat, VP), 
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(ventricular tachycardia, VT) , fo'MMWi (ventricular fibrillation, VF)^. 
(cardiac arrest, CA) ft Aco ffymM&ftff t %Z 1 I tfJtfc, 

&®C, -tt&WD, fo^E&mW, VT, VF^PCAMflf Aco 
T#^*f0.5%CMC-Nai&, £ 0. 5rag/kg $]*T , C fo^tyD, fate 

® E Sfemma^ Pras JUSMS 1 . 

m 1 Xt**W»S*K'fr#5te»WfftB (n=10, ^±s) 





■mi 






Acotfjfflft (ui 


gkg") 






(mg/kg) 


VP 


VT 


VF 


CA 


CMC-Na 




65.5+15.2 


.84.6+30.1 


121.4±28.0 


148.2±33.0 




»c 


0.5 . 


98.0±29.1** 


118.9±35.3* 


152.8±39.3* 


186.5±31.7* . 






0.5 


122.4±20.5** 


137.8+24.4* 


186.4±30.2* 


204.0±28.0* 






0.5 


108.2±37.4** 


122.4+37.8* 


163.4±30.5** 


184.5±27.1* 


Pras 




4.5 


93.5±19.0** 


110.0±16.1* 


132.7±24.4 


164.5+27.1 


mm 


1 


3 


90.0±25.7* 


108.8+25.4 


141.2±28.2 


176.0±38.0* 



10 



-5 CMC-Na fcfctfc: *P<0.05, **P<0.0 1 



15 2, rt0uaft^ftjb#£#ti£lA 

m&BZU. 40 R, WM. 288. 8+38. 3g, # 6 f&SU&i&ft%j!Lte 1. 2g/kg 
Jfrgf. &ftf>ll*&&2&gUti£«- 0.5%CMC-Na Jg lOmin, ^H&flM^W 3u 
g/min aLKWJBc^W Oua, i&M ECG, #$J$!lfcri VP, VT. VF ^ CA B* W Oua JB 



20 & CA .RtJ9f* Oua ffifiM^Jq, fftfSft^ 
•S&MFIMWft Oua 4>*AW£%tt. 

* 2 - g Q"a |lgjgj>g^gjgfgg ■ ( n =8, 3ds) 



fF. 



H^liMVP, VT, VF 



381 
(mg/kg) 
:-Na 

{t&® H 
Pras 



VP 



OuaffJ-ft (ug/kg) 



VT 



VF 



25 



CMC- 



60.9 ± 14.6 
1.5 87.4 ±21.3** 
1.5 110.9 ±20.3*** 
2.5 1 16.0 ±37.0** 
4.5 89.3 ±15.5*** 
3 1 18:4 ±33.5*** • 



92.9 ±29.0 
139.4 ±35.4** 
144.3 ±33.8** 
140.2 ±35.6** 
131.6±24.6** 
175.0 ±41.1*** 



137.2 ±3 1.9 
17672 ±48.1* 
188.7 ±37.8** 
198.1 ±41.5** 
165.4±26.4* 
247.6 ±46.1*** 



166.6 ± 33.7 
212.0 ±40.6* 
228.0 ± 39.8** 
223.2 ± 30.7** 
195.5± 33.0* 
283.6 ± 43.9*** 



*v CMC-Na £a*@tfc&: *P<0.05, **P<0.01, ***P<0.001. * 



30 



7 
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3, tt%ikm(BaCl 2 )&frbW$:ft&}&m 

SD Xm 50 R, Jg{£, #fi 236. 7±13. 7, mB&M 10%fr'&*M 0. 3g/kg 

mm, «* ecg, mmmnwfti& : %m. mm&m Baci 2 4m g /k g , —m&w 

mfem&mMwft&'bWfkigmttmm&ttmm o.5%cMc-Na, um&>c>w 
■mmmM^mwmm (eomin im 5 ^1^0 3 rtb^ 



^3 rtfCtiS^ (BaCl 2 ) g^^S^fgg (n=10, x+s) 









(mg/kg) 


(min) 


(min) 


CMC-Na 


38.648±8.142 


2i.482±8.041 


ik&yji 0.5 


6.752±4.123*** 


45.478±5.271*** 


-ffc-o^l J 1.5 


3.584+2.471*** 


51.762±6.275*** 


it^ty} J 2.5 


0.845±1.529*** 


59.248±1.527*** 


ASKS 3 


15.859±5.126*** 


40.156±5.124*** 



CMC-Na £B#9 fcfc 1 ***P<0.001 



is-mmm-v-ms 3 -&m=M o, mr-m (5- 

«ffi«-17-W-3P C^^#J D), fltofc— K (5-*ffi«-17-W-3 

b-^S)— B& («^^e), ggaz:K(5-*tffi*&.i7-ig-3fi-sii)-iffi (ft 

P5-»-«*(S-*tffi#-l7-il-3P-S*)-tt (ft-^bltr^ H), T=M=M 

m (5-nffi»-i7-Si-3P cfwiwrfii i), xK-^-^m (5-^^^ 

-17-H-3 P (fWfc*4& J); ^*+dl*#**3K»*ft#*lft« 
^ii^, «^B* 0.5%CMC-Na ffij$£f (Nifedipine, 
Nif), ^ClWIrU^J^fiJHr^^, i¥l^iti (CMC-Na), r«Tff4fc#« 

sD*m,.r&&B¥mmmv!i*'bn&, *ira*-fr*H»i 98A033 
trM^e^, 26-98043 -5, r&%mmif;n&£mwm%^m%) 
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MS-302 &Mi**kVB{g*TaikfttiTJSkgt (r^m^ffi); WZ-50D in 
5 ^##o 3&^»^:R. #S 208. 1 + 18. 8g, A£;fi|&/g, &*4 3Hfi, 4$£g. 

8 rjzhl, mm 4 o. 5%cMc-Na mm, 

30min jgZJMEIC iB^ ECG BaW«P&Ti*##p5»±J»*Cbppcoterenol, 
IS0)2mg/kg, 30min JsWftM ECG 1 ^-^M^p^ 24 /jMtfjfP 48 
<Ntt. #fflft±ifcmMfi»ft«»a ISO RiZm ECG„ 72 <Nl<f JgflUgfc 

10 jfiL#*iM^jfiL$jf, Ah^B^R, nr^n^UJi 4Tc^aazK*ij* io%stj/frjini&^ 

ISO m m— > ISO J§ 30min #H ST 

.'is ul. itM.xsTffimvm&feft%>Mffi®mmfomfa#Mt&%&. 1 

^Jfo^ CK* LDH^MDA#3^n)n} 

ffi^J^:i!|jfiL?t4 , pKjM-^ (MDAX $M&m.m (LDH) ?nift&&& 
(CK) tt3£ffc. 
^frM^I^S^ CK^ LDH MDA tt&nft 

20. ffi«*jA»jfli»ff^iw4gi»['t , w^i— k (mda), %mumm apm 

ftjftttttit (ck) waHfe. 

ST SW^KjKW^^S^in.ftfcjflLW^MS, Ms ST aRTf^^j^ 
ttL«Hfi**¥*&ttPMisATttlt iso st &tt#*»ffi»E ( sst ¥ 

30 
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g 4 tf&mn±mm&*m>c>mm®mm* est mm m 

Group Dose 



30min 



ZST/mv 



24h 



10 



72h 



CMC-Na 




1.26±0.24 


1.18±0.2I 


0.87±0.17 


0.90±O. 15 




0.76 


0.6410.21*** 


0.52±0.11*** 


0.50+0.14*** 


0.52+0.12*** 




U. /O 




0.47+0.13*** 


0.42+0.08*** 


0.40±0.10*** 




0.76 


0.53±0.11*** 


0.50±0.10*** 


0.57+0.04*** 


0.51+0.07*** 




0.76 


0.47±0.10*** 


0.57±0.15*** 


0.61±0.05*** 


0.53±0.08*** 




0.76 


0.51±0.13*** 


0.50+0.14*** 


0.67±0.19*** 


0.42±0.07*** 




0.76 


0.53±0.11*** 


0.50+0.-10*** 


~0.52±0.04*** 


0.51±0.12*** 




0.76 


0.49±0.12*** 


0.54±0.12*** 


0.50±0.06*** 


0.54±0.08*** 




0.76 


0.54±0.12*** 


0.52±0.07*** 


0.56±0.07*** 


0.54+0.08*** 


Nif£fl 


0.76 


O.5O±0.09*** 


0.53±0.08*** 


0.52±0.05*** 


0.51±0.07*** 



x+s,n=8, ^ CMC-Na iaffifct. ***P<0.001 



15 



2> Xsj-JfiL*** CK* LDH^PMDAW^n|&| 

^R&T&IJ ISO J5, MmtpttJ CK> LDH #1 MDA i®W&±ft, 

JM&fttt,$l(Lipid per-oxidation, LPO)±-fti##Q. ^ 5 M^^i&fc^PTflJ 
m^Pf'J CK LDH ^m^JSfert faMt'fPfcb, MBf $Jij5!) I S0 ^i.lfiL?*4' 



20 



25 



Group 



Dose 
/mg-kg* 1 



Activity ofCK 
(U/L) 



CMC-Na 
D 



E 
F 

a^jy G 
tt>^%d H 
I 
J 

Nif 



0.76 
0.76 
0.76 
0.76 
0.76 
0.76 
0.76 
0.76 
0.76 



359.23+34.25 

262.50±35.41*** 

229.27±31.32*** 

275.44±21.81*** 

252.17±18.41*** 

248.20±20.5*0*** 

261.24±24.27*** 

242.14±22.72*** 

239.40±16.15*** 

255.90±31.22*** 



Activity of LDH 
(U/L) 



CMC-Na mt§ fcfc , x±s, n=8, ***P<0.00 1 



389.23+34.41 

270.13+27.46*** 

218.55+37.35*** 

267.35+38.42*** 

250.40±31.30*** 

254.75+30.81*** 

253.24+31.55*** 

233.35±18.46*** 

257.05+31.30*** 

224.01±51.20*** 



MDA 
(nmol/ml) 



50.42±3.21 

28.29±6.56*** 

18.15+4.52*** 

25.54±3.80*** 

24.16±4.18*** 

20.54±2.11*** 

21.17±3.36*** 

24.64±2.53*** 

26.47±3.25*** 

27.17±3.44*** 



30 



3. CK, LDH^flMDAtfJi^ 

*m&.T&Misojs, <c>mRm*&} ck> ldh ^mmm 



, MDA 



10 
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m6 M Iso mCMffift-Xm'Mi&iRS}$Ztf}&ffo(x±s, n=8) 



Group Dose 


Activity of CK 


Activity of LDH 


MDA 


| /mg-kg- 1 


(U/L) 


(U/L) 


(nmol/g) 


! CMC-Na 




108.84±21.11 


98.57±12.81 


253.23±35.11 




0.76 


186.55±26.25* 


201.33±25.24*** 


121.670+15.24*** 




0.76 


270.41±34.31* 


292.27±29.44* 


78.43±7.51*** 




0.76 


206.18±43.80*** 


160.27+20.36*** 


89.62±12.37*** 




0.76 


221.58±45.58*** 


157.39±20.69*** 


105.02+10.84*** 




0.76 


225.60±31.81*** 


152.22+25.42*** 


99.52±13.15*** 




0.76 


230.15±53.46*** 


167.23+27.44*** 


105.52±14.64*** 




0.76 


214.27+.40.62*** 


159.82±31.69*** 


115.02+10.34*** 




0,76 


268.28±42.59*** 


197.45+26.88*** 


95.67±15.67*** 


Nif 


0.76 


195.67+32.63* 


166.68±29.64*** 


183.15±29.67*** 



-*5 CMC-Na *&*gtfc, *P<0.05, ***P<0.001 



is mmmw4 ttmm&mmm&&ftm 

nih j^/hR, &r&mM&m%kmy>}*<bm&, 98A032, 

99A030; ii^(Tanakan), & Ipsen W. (5-H^^-17-@M-3 f3 - 

~m (5-*s^#-i7-n-3 <^-^fls^4& f), (5-Jt 

S«-17-ffi-3P-|53l)-ag (ft-9ifc#<» G), (5-ltffi»-17-H- 

m cwMMtm i), j%-m-ffiM &m&M-i7-wi-3 * 4&m=m c^ik 

25 J),- &&*\k*^&mmtyik^m&^i!ri$MQ<, &mft o.5%cmc- 

MiBNfcEfc, *WjE+tt7f/SJKtt 7mm, ^Xfffl^llt. "0" 
so ^-Mtt, ^JfiLB^ffi^M^^M^^^j^ 2min, Jftj&fcjWMtitofc, &JfiL 

m%, i&mtt&k. *«jm*witt. jer*rnr 5mm, #u&£fi-&. jsa^r 
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ttJS&li&yjmtilfrZl llffli *M*&» ik&WC D, E, F, G, H, I, J 
£. ttttJEffi. ^7iilS. 3^»»»10^. 

lo^^fiatz,^. 



317 g^g^ggggg<|Ng@j5^gg^fgg ( x±s,n=l0) 



mm 




mxammmmvtmw) 






(mgkg') 


0- 33 


id >\L 


(n) 






32.7 ± 12. 1" 


65.4 ± 15.2*" 


2.2 ± 1.0*" 






12.3 ± 5.2 


33.1 ± 13.4 


6.9 ± 1.4 




4.5 


24.4 + 17.3* 


58.1 ± 16.2*" 


2.5 ±1.5"* 




4.5 


37.3 ± 15.1"* 


67.4 ± 19.7** 


1.2 ±1.0"* 




4.5 


24.1 ± 16.0* 


45..8 ± 12.9* 


3.1 ±2.7"* 




4.5 


28.7 ± 11.8**' 


46.5 ± 13.8* 


2.9 ±1.1*" 




4.5 


29.5 ± 17.5* 


47.5 ± 15.7* 


3.4 ± 1.6*" 


its® am. 


4.5 


26.2 ± 15.2* 


56.0 ± 17.2* 


3.0 ± 1.5*" 




4.5 


25.7 ± 14.8' 


46.5 ± 13.8* 


3.1 ±1.7*" 


it-swum. 


4.5 


30.8 ± 15.0"* 


52.0 ± 17.2* 


3.2 ± 1.6"* 




31.2 


23.1 + 8.7" 


53.2 + 18.6* 


3.3 ± 1.3— 


£j£&Xtm*B.ftbt, 7><0.05, "POM. 


"7><0.001 ; 





£%*3WK8JlfiJ&> (P<o.ooi), ^Mffi&sknm&rt'hW.&i^TZfc 

nih ir/Jnr. sfciftsann-frftfiE*! 97A018, ar**^**^**-* 
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SD ^61, *fc5»<»*#iiE*. 97A017, irStfE^fca.** 
»l. * + llJ**&lMMM*» (5-*tffi»-17-W-3P-IS*) 

-ffl (fWfc-^ c), «t-» (5-*tffi»-i7-ii-3P-»*)-iB CfWft* 
«WD),aRiX-* (5-*fii»-i7-ii-3P-ta*)-ttc^ft'&<WE).*B-« (5- 

-BB (ft*4h*4fe H), T-0-«K(5-*ffi* : i7 : ii-3e-3B*)-aS (ft* 

l>. jftz:0—flltt(5-*Sffi»-ir-ii-3P C^ifc^ J); 
*& * * dl *#H^**4fcifc#*lftafi'&*li« p ^ffl n' 0.5%CMC-Na IBj&#T 

NIH 3R<hR 90 R, 18-22g, «t*t#^, ^K^N"^^ 
i=F«^60nig/kg#S, BI#U»ft9&, «miOK, HPSfiXfJB 

£, Ib^C D, E, F, G, H, I, j*a. *pm3B*#n n n, 

ja^ 8, 30 m 30 <a«^7K. 



m^ummmmmwrn c x+sp, n =io) 







mmmm 


m m. m m 




(mg/kg) 


(mg/lOgftJD 


(rag/10g #S) 




1%CMC 


11.06+3.21 


42.42 + 8.31 




10 


18.98±2.32*** 


57.55+11.23** 


Vc^® d 


10 


25.59+3.70*** 


103.47+13.40*** 


ifc^ E 


10 


20.22±2.75*** 


68.20+9.82*** 


F 


10 


16.24+3.31*** 


75.24+15.48*** 


G 


10 


18.39+3.24*** 


80.22+17.33*** 


H 


10 


19.75 + 3.06*** 


72.30+11.17*** 


Vc&® I 


10 


16.44+3.25*** 


69.60+16.10*** 




10 


17.24±3.34*** 


61.29+15.34** 



^myttmm.mt, **p<o.oi,**p<o.oi. 



mc, d, E, f, g, h, I, jffl/hBt**»»X<hR#JftJfi»tt^**^W- 
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sd 3K:*:su mm&¥, #m ci96±47.3) g, sr*tE#*!fta«t 

1. 2 

W-K (5-4tffi*-17-i!-3P (ft%4fcl^5 C), iTZi (5- 
«ffi#-17-P-3 0-»*>r» (fWfc-frfc D), *jftZl« (5-Jtffi#-17-ii-3 

^-0-?iHK(5-it^»-i7-ii-3P-lB3i)— ffl (fWlnMG h), T^-$t 

»(5-«ffi#-17-ii-3 3 <fWM4fc I), # - W«(5-*|ffi#-17- 

■i-3 p -tea^za c^ifc-Mfc j) ; &te+ik*mm¥xmm4k&miktL& 
a» 9912010 3hr&, ±m9BMm#&&m. mmx^ (96) ni^m^ j- 

88-3(1)-^-, ftb"^B1063o W±l? o a p^yifSffiluM0.5%CMC-Na@efiMyi'^o 
1.3&# 

xsp-bm $mmm, *±^*ft*nwft. Panasonic &&&&&& 

^^#t, & Matushita Electric Industrial Co. , Ltd ffe|3£. ft];&M##T 

4fe#, A«f*aj!feMft*mEB^«Th. IRIS Advantage (HR) 

T§#C (^Jj^C^ifli^^^^) & Thermo Jarrell Ash Corporation, U. S. A 

2. l tt¥tttt#:*ft#Aft&&£ 

88 \R, ftM (196±47.3) g, «0£#*, BMl^ 11 £. # 

c, D, E, F, G, h, I, j^Hi. NtjEft£&&M 

0.5%CMC-Na$#*& 10ml XgT l #£#»#&;kR#^±^fc»g|¥&70mg *g-» 
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2.2 fcrnRtPsitm^mmmm 
flwrK#«ra*tt«itt*». nnnm, Em&m. he^o 

5 X10X4f£; ^#/jN*a£"S, 1.25X10X10^; #.^MfR#^P«3#*ffl5fi 

ft, fflH*^W*#S^B#1if«#^*»Bft (640X480), Tf-#*B$E*§S 

.l*l£Kj#£fflJt&lifc, 1.25X10X40 ^; J F*&#SB JJ&PS^-feSE , 1.25X10X40 ^; 
¥&'&MMmft'k&. 1.25X10X40^: &± 5 ^#jStfB##ft, 10 



319 3itlt¥aSi«^^:Sl#J5l«ltfe v «iSKFJK#«^W»ifi. n=8, x + s 
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A 




/urn i 




38. 57+3. 25*** 


.15.75+4.21* 


68.61 + 10.21** 




22. 63 ±3. 15 


12.71±4.36 


44. 91 ±18. 72 ! 




36. 72 + 7.82*** 


19.27+3.89** 


67. 16±13. 11** 




38. 94 ±3. 73*** 


19.50+5.54* 


72.69 + 10.38*** 




41. 55 ±4. 38*** 


20. 70 ±5. 27*** 


70. 76 ±8. 56*** 




35. 87±3. 12*** 


19. 35 ±3. 13** 


68. 66 +9. 80*** 




37. 14+3. 46*** 


26.31±3. 16*** 


74. 67 ±3. 56*** 




34. 37+3. 27*** 


25.84+3.31*** 


69. 67+3. 15** 




38.31+3.55*** 


35. 69 ±3. 70*** 


60. 84±4.81* 


ita-w i m. 


29. 84 ±3. 56*** 


31. 84 ±3. 94*** 


61.37±4.71* 




37. 55 ±3. 26*** 


29. 84+3. 16*** 


67. 84+4.68* 



-^S^fltStt, *P<0.05, **P<0.01, ***P<0.001 



W C, D, E, F, G, H, I, J flB^Wft«W*BJtt#*MR, 

25 

— > 

i.i nih/Jn^, i8~22 g , mm&¥, &r&&E&&#&byo i ¥to& 

Jit 

CTn o 

30 1.2 ^WFJ: Sigma Chemical Com.; (5-^^-17-31-3 P 
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-R(5-*tffi»-17-ii-3 3 C^ifc^* F), Z»-#-fiH»(5-*fii 
#-17-ffi-3 P (ft G), W-»-filtR(5-*tffi#-17-B-3 P ' 

(<fWMrttl H), T-»-«IK(5J*«»-17»3 P -»3S)~IS Cft 
*ifc**H), XR-*-«K(5-*tgi»-17-ii-3P-|Bai)Zli| Cft*«i*4&J), 
*&* + ill^K****ft**M^J««ilt. ^ffiOT 0.5%CMC-Na gB$j 

tttt<MUOOJ*, MUA^AlOfi, #*jE*X!NR*U JgffiKSUfi, 
#g(0.6XOIC-tia)jg, &!PJl#J&&ltft*fi 0. 06g/kg(iE*JtfJ«fflftit* 

*tt£Jffl&*) .6 <Ntfjg, *Kam#Jfcjfa, *SJfliiilJR*«tCBurO*Piaif (Cr) 
*«. &&+WL'-RWft9kM loom -ir 1 ^*, Mjg$Jft^ftiM4b4ftl|(GS ■ 

H-Px)^'|4o 

C, D, E, F, G, H, I, J^W^$iJ®f*l**^^ifiL7*BUN, CrfeftM, 

UK gsh-px gKitt, tti***^4M«raMr Wffi . 



glO- g^b^^^gg[^^fijfgg(x±SD, n=10) 



US 




Cr/lOmg.!/' 


BUN/lOrngX"' 


GSH-Px/nU.L-» 




(mg/kg) 










0.5%CMC 


12.28+2.53*** 


182.5 ±26.9*** 


45.5 ±18.7*** 




0.5%CMC 


59.23 + 13.15 


485.8+34.7 


19.3 ±8.4 




10 


37.99 ±8.74*** 


387.0±40.2*** 


29.8 ±11.6* 




10 


29.31+7.94*** 


295.5±36.0*** 


38.4±15. 0** 


fls^ti e*& 


10 


32.86±8.07*** 


315.9±40.8*** 


32.0 ±14.4* 


ft^t! F& 


10 


38.31+9.69*** 


377.1+38.1*** 


35.2 ±12. 8* 


G*& 


10 


40.42+10.94*** 


412.2±40.5*** 


3 1.8 ±12. 3* 


Hi 


10 


35.78+7.26*** 


366.0±30.2*** 


35.6±10. 7* 


tf,£"$J I a 


10 


34.41+9.65*** 


344.4+40.6*** 


37.6±15.1*** 


fc** J 


10 


37.60 ±8.44*** 


337.6±32.8*** 


32.2+13. 1** 



^MW^M^M\t. *P<0.05, **P<0.01, ***P<0.001. 
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4.b 
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